Association between apolipoprotein B (apo B) promoter haplotypes and cholesterol concentration was studied in two groups of children with low and high concentrations of cholesterol. Strong linkage equilibrium was demonstrated between I/D in the signal peptide of apo B and (C-516T) polymorphism in the promotor of apo B gene, and the I/I+ allele T haplotype was associated with a low cholesterol concentration.
Cardiovascular disease in the most common cause of death in the industrialized countries, with high plasma cholesterol levels being an important risk factor. Plasma cholesterol levels are in¯uenced by both genetic and environmental factors, and the contribution of these factors is roughly equal.
Apolipoprotein B (apo B) is necessary for the production and secretion of very low density lipoproteins (VLDL). Apo B is a major structural protein of low density lipoproteins (LDL) and is a ligand for the LDL receptor, making it very important in the metabolism of LDL. Apo B aids in removing LDL particles from plasma and in transporting the cholesterol from these particles to peripheral cells and to the liver.
An insertion (I, 27 amino acid) or deletion (D, 24 amino acid) variation in the apo B signal peptide has been reported which is believed to be functional. 1 Although the results are not consistent, an association between the D allele and atherosclerosis has been reported and the same allele has been associated with an unfavourable lipid pro®le (for a review see references 2 and 3).
Recently, a C-516T polymorphism in the apo B gene promotor has been described. The -516T allele is associated with an increase in apo B transcription and with elevated plasma LDL cholesterol levels. 4 We studied the frequencies of these apo B polymorphisms in two groups of 10 to 11-yearold children selected from opposite parts of the cholesterolaemia distribution curve constructed using values obtained from 2000 non-related children. 5, 6 Brie¯y, the high-cholesterol group [82 children, 95th±100th percentiles, total cholesterol 5´49 0´67 mmol/L (mean standard error of the mean)] and the low-cholesterol group [77 children, 5th±10th percentiles, total cholesterol 3´52 0´57 mmol/L (mean standard error of the mean)] differed signi®cantly in their lipid parameters (total and LDL cholesterol, apo B) but not in their diet composition, insulinaemia, thyroxinaemia or body mass index. 5 DNA was isolated by a standard method as described elsewhere. 6 Analysis of genetic polymorphisms in apo B was performed using polymerase chain reaction on an Omnigene Thermocycler (Hybaid Ltd, Teddington, UK). 1, 4 The lipoprotein parameters were measured enzymatically by the World Health Organization Regional Lipid Reference Center, Prague. The numbers of each genotype and haplotype in the groups were compared by the chi-square test with Yates correction. Statistical analysis was performed using ANOVA.
The genotype distribution of apo B polymorphisms is in Hardy±Weinberg equilibrium and is summarized in Table 1 .
We did not ®nd any differences in the genotype frequencies of I/D and C-516T polymorphisms in the apo B gene between high and low cholesterol groups. No association between any lipid parameters and polymorphism was detected in either group.
We found a very strong association (linkage disequilibrium) between both polymorphisms (P50´0001, see Table 1 ) in both groups. This fact must be taken into account in any study of the effect of these two polymorphisms on lipid metabolism.
Haplotype analysis showed that the frequency of I/I+[C/T(-516) or T/T(-516)] haplotype was signi®cantly higher (P50´005) in the low cholesterol group (n=13, 17´6%) than in the high cholesterol group (n=2, 2´4%). The T-516 allele is associated with an increased apo B transcription in HepG2 cells 4 and the I allele promotes protein secretion, as observed in protein in yeast, 1 and is reported to be associated with a favourable lipid pro®le. According to our observations, these alleles are usually not localized in the same haplotype. We can hypothesize that in individuals homozygous for the I allele, the increased apo B transcription associated with the T-516 allele leads to apo B enhanced turnover and subsequently to inhibition of production of apo B and LDL particles.
The association presented here needs to be con®rmed in large, population-based studies.
CONCLUSION
We have found at least partial association between the I/I+[C/T(-516) or T/T(-516)] haplotype of the apo B gene and low plasma lipid levels in childhood. 
